Recently, the many robust learning management systems, and the availability of affordable laptops, have made secure laptop-based testing a reality on many campuses. The undergraduate nursing program at the authors' university began to implement a secure laptop-based testing program in 2009, which allowed students to use their newly purchased laptops to take quizzes and tests securely in classrooms. After nearly 5 years' secure laptop-based testing program implementation, a formative evaluation, using a mixed method that has both descriptive and correlational data elements, was conducted to seek constructive feedback from students to improve the program.
I n the US, nursing students must pass the NCLEX-RN to become RNs after graduation from the nursing program. For many graduate nursing students, the computerized NCLEX-RN posed a challenge since they had not practiced taking examinations and quizzes on the computer while in nursing school. Before 2000, paper-and-pencil-based testing (PPBT) was the predominant method in undergraduate nursing education in the US. 1 Until recently, most nursing programs in the US still administered paper-and-pencil tests to students, although the NCLEX-RN has been computerized in the US since 1994. Possible drawbacks of the traditional PPBT method in the nursing programs are as follows: (1) PPBT is time consuming for faculty to prepare the test; (2) PPBT uses a lot of paper to print hard copies of tests for students; (3) grading and regrading in PPBT take long time even using Scantron machines; and (4) PPBT is prone to human errors because it involves a lot of manual work. 2 After 2000, with the availability of laptops and sophisticated learning management systems (LMSs), instructor-made computerized testing became a reality on many campuses across the US. 2 In fall 2004, the Nursing Department at the first author's university implemented a Laptop Initiative Program (LIP), which mandated that first-year nursing students purchase a university-deployed Dell laptop and use it throughout the nursing program. The proposed possible uses of the laptop during the nursing program included computerized testing, online multimedia content reviewing, nursing-related software application uses (such as Microsoft Word, PowerPoint, and Excel), online quizzes, and e-textbook access.
Before 2009, however, all tests and quizzes were still conducted by paper and pencil in the nursing program at the first author's university. Starting spring 2009, the Nursing Department at the first author's university, with help from the Information Technology Department and Center for Educational Department, started to implement the secure laptop-based testing program (SLBT) with the goal of preparing nursing students for the computerized NCLEX-RN. In 2012, Tao et al 2 conducted a pilot study, and discovered that laptop-based testing (LBT) in undergraduate nursing programs offers the following advantages compared with paper-and-pencil testing: (1) LBT saved paper and printing;
(2) students received the grades right after they submit their tests; and (3) LBT gave students hands-on experience on taking tests on the computer. The SLBT model 2 is summarized in Figure 1 . Four elements were considered the pillars for the success of the SLBT program:
• Component 1: the LIP. The LIP requests every student to purchase a new laptop from a university-designated source. This laptop meets the minimum hardware and software requirements of conducting computerized tests. • Component 2: robust LMS. All the test questions are designed, developed, edited, and stored inside a sophisticated LMS (such as Angel LMS or Blackboard-Learn). The Respondus Lockdown Browser (RLB; Respondus, Redmond, WA) is a third-party software the university has purchased for students to use for testing. Once installed and run on students' laptops, the RLB locks up the laptop screen, displaying only test questions for students to work on. • Component 3: wireless campus. The entire campus has wireless Internet service, and all enrolled nursing students have free access to it. This allows the students to retrieve test questions through the LMS. • Component 4: continuous technology support. Laptop-,
Internet-, and LMS-related glitches are inevitable to any computerized testing program; therefore, rigorous and continuous technology support to students and instructors is crucial to the success of the SLBT program.
In the SLBT program at the first author's university, a typical secure nursing examination follows procedures:
• On examination day, students bring their laptops to designated classrooms on campus to take the examination, and the examination is typically proctored by two instructors.
• When the examination time comes, students are asked to have their laptops, pencils, and scratch paper ready for the examination. • Students are prompted to run the RLB and log in with their student ID and password for access to the examination. • The examinations are password protected, and the password is released by the instructor so that students can work on test questions. • Students can only work on the examination questions within the RLB. They cannot print screen, print hard copies, copy and paste, or search on the Internet during testing. • Students submit the test once they finish the examination, and grades are presented to them on the screen right away. • Instructors can choose to regrade questions or conduct examination reviews.
The SLBT program has been implemented since 2009; after 5 years, it was time to conduct a formative internal evaluation to seek students' feedback. Three internal-specific evaluation questions were used to guide this evaluation:
• Question 1: What is the students' satisfaction level (1-to 5-point scales) on the overall SLBT program? • Question 2: Do students feel the SLBT program helps students better prepare for the computerized NCLEX-RN? • Question 3: Looking at students' first-time passing rate of the NCLEX-RN, is there any difference before and after the implementation of the SLBT program?
LITERATURE REVIEW

Computerized Testing
Computerized testing, also known as computer-based testing, refers to administering and managing tests on the computer. 3 Computer-based testing has been around for more than 60 years. Compared with the traditional paper-and-pencil testing method, computerized testing offers many advantages: enhanced reliability, fast delivery, immediate scoring and feedback for both students and instructors, and reduced human errors. 4, 5 Computerized instructor-made tests became common on campuses because of the arrival of the sophisticated LMSs such as WebCT, Angel Learning, and Blackboard Learn. 6 In 2000, Jacobsen and Kremer 7 conducted a study on the automatic grading in computerized testing using the WebCT LMS. Instructors constructed and administered a midterm examination made up of randomly selected questions from test banks within the WebCT LMS. Questions were automatically scored by the WebCT LMS, and they found the WebCT LMS offered an effective computerized testing environment.
Prior research also has shown a range of reasons and motives for implementing computerized testing programs on campuses. 8 Some of the key motives cited by Bull and McKenna 8 include (1) providing immediate feedback to students and instructors, (2) increasing objectivity, (3) higher testing frequency so students are more motivated to learn and practice skills, (4) broadening the range of knowledgebased assessments and testing methods, (5) increasing administrative efficiency, and (6) reducing instructors' marking loads.
As with any type of testing, there are also disadvantages with computerized testing. For example, computerized testing systems can be expensive to develop and implement and may not be suitable for every assessment situation. 2, 8 Computer hardware can be subject to malfunction, and computer software can freeze and crash during testing; thus, testing time can be wasted while computers have to be repaired or rebooted in order for tests to resume.
Naturally, the introduction of computerized testing in the education setting has raised concern about the equivalence between computerized testing and conventional paper-andpencil testing. Prior research has mixed findings. In 1989, Bunderson et al 9 summarized the general pattern of findings from several studies, and they reported that, in general, students performed better on the paper tests than on the computerized tests. In 2002, Goldberg and Pedulla 10 also reported that the paper-and-pencil testing mode of Graduate Record Examination (GRE) outperformed the computerized GRE testing mode. Other studies have shown that students had lower performance on computerized testing because of scrolling requirements when answering test questions 11 or test questions that require graphing. 12, 13 In 2002, Clariana and Wallace, 14 on the one hand, found that computer-based-test students outperformed the paper-based-test students in an undergraduate business program setting in the US. In 1993, Mead and Drasgow 15 in their meta-analyses, on the other hand, stated there were no testing mode effects for the power tests they analyzed. Similarly, in 2005, Poggio et al 16 stated there were no meaningful statistical differences in the paper-andpencil mode and the computerized testing mode, given the same students with the identical test content.
Computerized Testing in Nursing Education
In the 1990s, PPBT was the predominant testing format in the undergraduate nursing education in the US. 1 Comparing with paper-and-pencil testing, computerized testing has been found more efficient as students typically spend less time on testing. 17 In 1993, Halkitis and Leahy 18 reported that it was important for nursing students to practice with computerized testing prior to taking the computerized NCLEX-RN. In 1996, Bugbee 19 demonstrated that paperand-pencil testing and computerized testing were equivalent, especially with the same students taking the identical tests. In 1997, Bloom and Trice 20 also reported that students who took the computerized tests during their nursing program did just as well as those who took the paper-and-pencil tests.
Until recently, most nursing programs in the US still administered paper-and-pencil tests to students, although the NCLEX-RN has been computerized since 1994 in the US. 1 Instructor-made computerized testing in undergraduate nursing programs was still considered as an emerging technology at the end of 1990s. 1 After 2000, however, commercial companies started to offer secure Internet-based testing programs in the US. ExamSoft, for example, has served hundreds of prominent academic, certification, and licensing in the US since 1998. 21 In 2003, Reising 22 compared the students who were exposed to computerized testing during their nursing programs and the students who were exposed only to paper-and-pencil testing, and reported no significant differences in the two groups' NCLEX-RN passing rates. In order to enhance student comfort with the format and structure of the computerized NCLEX-RN, however, a growing number of nursing programs started to use NCLEX-RN testing simulations, and more campuses started to implement computerized testing programs for their students. In 2006, Jacobs and Koehn 23 reported that using Assessment Technologies Institute service to implement computerized testing in nursing programs could provide hands-on experience with computerized testing prior to taking the high-stake NCLEX-RN and increase the students' NCLEX-RN passing rate. In 2004, Vrabel 24 identified several advantages of personal computer-based testing: increased security, immediate scoring and feedback for students and instructors, and scheduling convenience. Vrabel, 24 however, also identified one possible disadvantage: computerized testing may increase testing anxiety for students without previous experience. In 1999, Fuszard, 25 however, concluded that anxiety associated with computerized testing could decrease with regular hands-on practice on the computer.
One way to implement computerized testing is to utilize computer laboratories. The College of Business Administration at the University of Central Florida (UCF), for example, set up a computer testing laboratory to administer online examinations to students in 2003. 26 In 2009, as Moskal and Caldwell 26 reported, more than 120 000 examinations were administered in this laboratory at UCF. The greatest benefit of utilizing a computer laboratory to administer tests is its increased security due to two reasons: the proctor presence and students having to leave the computers behind after the test. Consistent technology support and examination scheduling, however, can become very difficult when facing increased testing demand. 26 In addition to the cost, instituting computer testing laboratories can also be very challenging for campuses that are facing limited financial and technology resources. 27 
METHODS
Study Design
The design used for this study was a mixed-method evaluation that used both descriptive and correlational data elements. Descriptive evaluation approach was needed because of the nature of the study: program evaluation. Descriptive evaluation is especially suitable in determining whether a program's performance is at the desired level. 28 Likert-scale questions and open-ended questions in the surveys were designed to collect quantitative and qualitative data to describe how students perceived the SLBT program. The design also had a correlational element because the first-time passing rates of NCLEX-RN 3 years before and 3 years after the implementation of the SLBT program were compared to see if there was any difference between the two testing methods: laptop-based secure testing and conventional paper-and-pencil testing.
Study Population
Sample
In order to receive a holistic feedback from all students, the target population included all nursing students (N = 185) who were currently enrolled in the Nursing Department at the first author's university. One hundred sixty-six students returned the survey, with return rate of 90%.
Setting
This evaluation study was conducted on the site of the first author's university campus, which is located in downtown Orlando, FL. The first author's university is a healthcare field-focused university with about 3000 students. In terms of demographics of current students in the Nursing Department, 51% of them were identified as white American, 24% identified as Hispanic American, 20% as African American, and 6% as Asian American. The average age of the nursing students was 33 years.
Data on the last 6 years' (from 2007 to 2013) NCLEX-RN passing rate were obtained by the evaluator from the Nursing Department at the first author's university in spring 2014. NCLEX-RN first-time passing rates from spring 2007 to spring 2010 were from the nursing students who were exposed only to the paper-and-pencil testing during their entire nursing program study at the first author's university; NCLEX-RN first-time passing rate from summer 2010 to summer 2013 was from the nursing students who were exposed to the SLBT program at the first author's university.
Instruments
The qualitative data collection took place by using openended questions in the surveys. These open-ended questions were in essay format aiming to collect concrete feedback from students. The quantitative data collection took place by using the Likert-scale questions (ranked from 1 to 5, with 1 being "strongly disagree" and 5 being "strongly agree") in the surveys. All nursing students received verbal explanation from the evaluator outlining the general purpose of the study. In order to maintain the anonymity of each participant, the evaluator chose the option in the university LMS system to "not to show participants' names" in the survey results. This caused the students' names not to appear on the response once their surveys were submitted.
The survey instrument administered to nursing students was piloted in the evaluator's earlier article that was published in CIN: Computers, Informatics, Nursing in 2012. 2 The survey questions were designed based on the SLBT program objectives so that objective-based evaluation approach could be utilized. The main objectives of the SLBT program were (1) to present all tests on students' laptops in a secure way where students can engage only in testing activities and, (2) by taking examinations on their laptops, for students to become used to computerized testing, which will help them better prepare for their future NCLEX-RN tests. The questions on the perceptions surveys were written with the goal of seeking feedback on those three program objectives.
First-time passing rates of NCLEX-RN 3 years before and 3 years after the implementation of the SLBT program were obtained from the Nursing Department. The χ 2 procedure was performed using SPSS (version 21.0; IBM, Armonk, NY) to see if there was any significant association between the type of testing methods and whether students would pass the NCLEX-RN the first time.
Data Collection
The students' perception survey was managed and hosted in the ANGEL LMS, where all nursing courses were also hosted. (ANGEL has since been acquired by Blackboard, Washington, DC.) Students (n = 166) accessed the survey by logging into their ANGEL courses. The evaluator worked with the nursing faculty to make sure students know the goal of the survey and also to encourage them to complete the survey. Quantitative data were collected by the ANGEL LMS and were analyzed by calculating the mean score and the SD from the Likert-scale questions (ranking from 1 to 5).
Data Analysis
For perception data from students, means and SD on the Likert-scale (ranked from 1 to 5, with 1 being "strongly disagree" and 5 being "strongly agree") questions were calculated to see how students perceive the SLBT program. For data on NCLEX-RN first-time passing rate, the χ 2 test was performed to see if there was any significant association between the type of testing methods and the first-time passing rate of the NCLEX-RN.
Internal validity was weak in this study because of the fact that it was very difficult to attribute the passing rate change to one specific factor: the SLBT program. NCLEX-RN's first-time passing rate is associated with many factors, such Volume 34 | Number 1 as nursing students' scores on the Scholastic Aptitude Test or the American College Test; students' performance in prenursing courses and selected nursing courses; the examination taker's age, gender, ethnicity, and experience in healthcare field; and English as the primary language. 29 The lack of manipulation of multiple variables can limit the researcher's ability to establish direct correlational relationship and can also limit the researcher's ability to generalize research findings to other similar settings. 30, 31 External validity was not a concern because the evaluation findings were not intended to be generalized for other settings. The main goal of this evaluation study was to collect feedback from students in order to improve the current SLBT program at the first author's university. Other institutions, however, with similar settings (laptop initiative, wireless campus, robust LMS, and continuous support), can borrow many ideas from this study if they wish to implement computerized testing for their academic programs.
Ethical Considerations
The evaluation proposal was given approval from the institutional review board office at the first author's university (institutional review board no. 00049ADU). In order to maintain the anonymity of each participant, the evaluator chose the option in the university LMS system to "not to show participants' names" in the survey results. This caused the students' names not to appear on the response once their surveys were submitted.
ANALYSIS AND RESULTS
Demographic Data
This evaluation study used 1 purposive sample: nursing students enrolled in the undergraduate nursing program (n = 166) in the spring 2014 trimester at the first author's university. In terms of demographics of nursing students in the Nursing Department, the following data were obtained by the evaluator in the spring 2014 trimester: 51% of them were identified as white American, 24% identified as Hispanic American, 20% as African American, 4% as Asian American, and 1% as others ( Figure 2) .
The nursing student sample consisted of 12 men and 154 women ( Table 1 ). The data for four age groups and the number of students in each group are reflected in Figure 3 . The oldest was 64 years old, and the youngest was 18 years old; therefore, the range of age was 46 years. The average age of the nursing students sample was 27.
Students Perception Data Analysis
All students (N = 185) from the Nursing Department were given the piloted survey instrument to collect their feedback; the survey was hosted in the university's ANGEL LMS.
One hundred sixty-six students returned the survey, and the return rate was 90%. Thus, the sample of the nursing students of this study was 166. The survey instrument had four Likert-scale questions (ranked from 1 to 5, with 1 being "strongly disagree" and 5 being "strongly agree") and two open-ended questions aiming for qualitative feedback. Because the four questions were on Likert scale, the ANGEL LMS's survey feature was able to perform the means and SD calculations of the students' perception survey data ( Table 2) .
Survey questions 1 to 3 were designed to gauge students' perception on their computerized testing experience, NCLEX-RN preparation, and technology support satisfaction. Students' perception mean score to survey questions 1, 2, and 3 ranged from 3.8 to 4, with 1 being "strongly disagree" and 5 being "strongly agree." With respect to percentage, the majority of students (ranged from 70% to 81%) surveyed agreed (on all the "agree areas" on the Likert scale) on those three statements: (1) the SLBT program provided them an interactive experience on taking examinations on the computer;
(2) the SLBT program helped them better prepare for the future computerized NCLEX-RN; and (3) most laptop glitches that happened during computerized testing were resolved by the technology support people in a timely way.
Survey question 4 was designed to measure students' perception on their overall satisfaction of the SLBT program. Students' perception mean score was 3.3 (SD, 0.95). With respect to percentage, 53% of the students surveyed agreed (on all the "agree areas" on the Likert scale) that they were satisfied with the SLBT program. Among this 53% of students, only 1% "strongly agreed" that they were satisfied with the SLBT program. The finding indicated that approximately 21% of the students were not sure about the SLBT program, and 26% of the students expressed their dissatisfaction with the SLBT program.
Qualitative data were collected from the two open-ended questions at the end of the student survey. See Table 3 for the results of the qualitative data collected for question 1, which was as follows: "Besides taking examinations, what else are students using the laptop for?"
For the first open-ended question, "Besides taking examinations, what else are students using the laptop for" (Table 3) , students' feedback was categorized into two major categories: school-related activities and non-school-related activities. For the school-related activities, data revealed that most students were using their laptops to do homework, watch online prerecorded lectures, and read e-textbooks. For the data on nonschool-related activities, many students used their laptops to browse online for news, watch DVDs, and engage in social networks such as Facebook and Twitter to communicate with their friends.
See Table 4 for the results of the qualitative data collected for question 2, which was as follows: "If you change the SLBT program, what would be your recommendations?"
For the second open-ended question on the student survey (Table 4 ), students' feedback was divided into two major categories: positive comments and negative comments. For the positive comments, "SLBT Benefits" was the overarching theme that emerged from students' feedback. This overarching theme was further categorized into two subthemes: (1) NCLEX-RN simulation and (2) other SLBT benefits. For the SLBT program's effort to simulate the NCLEX-RN testing environment, students praised the SLBT program for giving them hands-on experience on taking examinations or For the negative comments, "technology issues" was the overarching theme that emerged from students' feedback. This overarching theme was further categorized into four subthemes: (1) laptop glitches-laptops often running slowly, operating system having too many updates that might interrupt during testing, laptops being vulnerable to computer viruses, laptops being too heavy, and laptops being too expensive for many students; (2) unstable university wireless network -students' examinations being erased because of loss of connectivity during testing and sluggishness of retrieving a new question during testing; (3) unstable ANGEL LMS-examinations being postponed because of ANGEL LMS system failure and the calculator inside the testing browser being too slow to show up at times; and (4) inadequate technology support-the resolution process being too time consuming when there are hardware problems with the laptops and lack of Mac computer support.
NCLEX-RN Passing Rate Data Analysis
The first-time NCLEX-RN passing rate data within the State of Florida were obtained by the evaluator from the Nursing Department with the university administration's permission. The Nursing Department at the first author's university kept the first-time passing rate data for its nursing • The (SLBT) program works well so far! It lets me practice NCLEX-style questions.
• I have experienced many glitches. My laptop runs slow almost all the time.
• Overall, it is a fine program; especially it simulates the NCLEX-RN test.
• The PC laptop has too many updates and a lot of security issues.
• I feel more prepared for the NCLEX-RN because of the SLBT program.
• The laptop is too heavy for me to carry, considering I have so many books to carry already.
• Coming to this school was my first time to take tests on computers. It took time to get used to it, but I found it very useful because NCLEX-RN is on the computer too.
• The laptop is too expensive, but the quality is so poor!
• Don't like to be forced to buy a poor-quality laptop from the school. • Sometimes it takes some time for each question to load, and sometimes it glitches and has to be refreshed.
Subtheme 2: other SLBT benefits
• I get to see my grades right after I click on the submit button on the tests!
• My answers got erased one time, and I had to retake the test.
• Test review is right on my own laptop so I can go to my own tests to see which I miss.
• Sometimes we have Internet connectivity issue during the testing. The network is slow sometimes.
• I was relieved that even when my laptop had shut down on me in the middle of taking an online exam, the program (SLBT) lets me go back to the question where I had left off.
Subtheme 3: unstable Angel LMS
• I like the SLBT program. It has given me problems a few times, but the staff was there to help me.
• Angel (LMS) was down a few times, and we had to wait until it was fully back up before taking our examinations.
• Tech support is very helpful and always present at the beginning of class.
• Sometimes I can't log into Angel to see my grades.
• The calculator inside the lockdown browser is too slow and not very reactive.
Subtheme 4: inadequate tech support
• When my laptop had hardware issues, the problem resolution process was too time consuming.
• Offer support for Mac computers.
graduates who took their NCLEX-RN only in the State of Florida. In the past, according to the Nursing Department, about 20% of the nursing graduates took the NCLEX-RN outside the State of Florida. Therefore, the first-time passing rate data of NCLEX-RN did not represent the whole graduate nursing student body; rather, it represented approximately only 80% of the entire nursing student body. It seems the overall passing rate is about the same before and after the implementation of the SLBT program. To have an accurate report of the difference, a χ 2 test was performed to see if there is any significant relationship between the two testing methods and the first-time NCLEX-RN passing rate. The actual numbers of graduate nursing students who took the NCLEX-RN in the State of Florida over the 6-year period (2007-2013) were reorganized and presented for SPSS analysis (Table 5 ). From spring 2007 to spring 2010, there were 471 graduate nursing students who took the NCLEX-RN in the State of Florida, and among them, 378 passed the NCLEX-RN at the first attempt, and 93 students did not pass the first time. From summer 2010 to summer 2013, 507 graduate nursing students from the first author's university took the NCLEX-RN in Florida, and 430 of them passed the first time with 77 failing the first attempt. The total number of nursing students who took the NCLEX-RN in Florida over the 6-year period (2007-2013) was 978, which was about 80% of the total graduate nursing students; the other 20% of graduate nursing students took the NCLEX-RN outside the State of Florida, and the Nursing Department did not have these students' first-time passing rate data. A χ 2 test (Table 6 ) was performed by using SPSS.
From the SPSS output for the χ 2 test, it seemed there was no significant association between the type of testing methods and whether students would pass the NCLEX-RN the first time χ 2 1 = 3.53, P > .05. Because the χ 2 significant value was .06, which was very close to .05, effect size was also calculated via SPSS. It seems that, with the traditional paperand-pencil testing method, the odds for students to pass the NCLEX-RN the first time was 4.06; the odds for students to pass the NCLEX-RN with the SLBT program exposure was 5.58; therefore, based on the odds ratio, the odds for students to pass NCLEX-RN at first time was 1.37 times higher if they were taught with the SLBT method than if taught with the traditional paper-and-pencil testing method.
DISCUSSION AND CONCLUSIONS
Discussion of Evaluation Question 1
Both quantitative and qualitative data collected in this study provided the organization the results needed to address the following SLBT program evaluation question 1: What is the students' satisfaction level (1-to 5-point scales, with 1 being the lowest and 5 being the highest) on the overall SLBT program? Students' mean score on the overall SLBT program satisfaction was 3.3 on a 5-point scale, which indicated they were "okay" with the program, but many of them had concerns. Qualitative data analysis revealed two major themes: SLBT benefits and technology issues. Students enjoyed the benefits of the SLBT program such as it simulates the NCLEX-RN testing environment, it offers students instant scoring and feedback, and it allows students to conduct individualized test review. This confirmed prior research on the advantages of computerized testing: fast delivery, immediate scoring and feedback for both students and instructors, convenient test question regrading and reviewing, and reduced human errors. 4, 5 At the same time, students were concerned about technology challenges they experienced during testing: laptop glitches, poor overall laptop quality, sluggish ANGEL LMS, and the university's unstable wireless Internet network. A recommendation list (3) allow us to bring our own laptops, instead of forcing us to purchase one from the school; (4) select a lighter laptop because the current laptop is too heavy for me to carry; (5) we need more antivirus support; and (6) change the brand of the laptop to better ones such as Dell or HP. The above recommendation list revealed two overarching suggestions from students: (1) allow students to bring their own laptops (PC or Mac computers) to campus for testing, instead of purchasing a new laptop from the universitydesignated source; (2) if the university's LIP continues, the university will need to provide better quality laptops for nursing students to purchase for testing.
In summary, students liked the SLBT program, but they did not like the idea of purchasing a poor-quality laptop, and they were concerned about the technology glitches experienced during testing. This finding is significant to the Nursing Department and the first author's institution because the LIP has been implemented since 2004, and it seems that nursing students have been complaining about the mandatory laptop purchase and various laptop-, wireless network-, and LMS-related glitches for a long time. It seems that the university may need to reevaluate the LIP and move to an open-laptop environment where students bring their own devices to campus for testing; if the institution decides to continue the LIP, however, the Nursing Department needs to work with the Information Technology Department to further stabilize campus wireless network, reduce LMS downtime, and choose better-quality laptops for students to alleviate laptop-, wireless network-, and LMSrelated glitches during testing.
Discussion of Evaluation Question 2
The quantitative data collected in this study provided the organization the results needed to address SLBT program evaluation question 2: Do students feel the SLBT program helps them better prepare for the NCLEX-RN, which is also computerized?
Students' mean score was 4 on a 5-point scale, which indicated that most of the students believed the SLBT program helped them better prepare for the NCLEX-RN. Because all the tests and quizzes were administered on their laptops, students may be becoming accustomed to reading examination questions on the computer screen and using their keyboard and mouse to answer questions. The SLBT program has given students hands-on experience on taking tests on the computer. 2 Many students left positive comments on the SLBT program in terms of simulating the NCLEX-RN testing environment, and they believed the hands-on practice would help them perform better on the NCLEX-RN.
Students' feedback also showed that some students did not feel comfortable taking examinations on the computer at first, but with hands-on practice, they became used to it. Students were motivated to get themselves comfortable in the computerized testing environment during their nursing program because they knew the NCLEX-RN was on the computer, and they have to pass it in order to become RNs. This confirmed the study finding from the prior study that it was important for nursing students to practice with computerized testing prior to taking the computerized NCLEX-RN. 18 This finding ensures the Nursing Department and the first author's institution that one of the SLBT goals was achieved: by taking examinations on their laptops, students are exposed to computerized testing, which will help them on their future computerized NCLEX-RN. The institution needs this assurance in order to continue to provide adequate resources to implement the SLBT program in the long term.
Discussion of Results of NCLEX-RN Passing Rate Data
There was no significant association between the two testing methods and whether students would pass NCLEX-RN the first time χ 2 1 = 3.53, P > .05. This finding was consistent with some prior research conclusions that there were no meaningful statistical differences in terms of student performance in the paper-and-pencil mode and the computerized testing mode. 15, 16 Based on the odds ratio in this study, however, the odds for students to pass NCLEX-RN the first time were 1.37 times higher if they were taught with the SLBT method than if taught with the traditional paper-and-pencil testing method. In other words, ever since spring 2010, after the first cohort of the nursing students who were exposed to the SLBT program graduated, the NCLEX-RN first-time passing rate has been improved on the first author's campus since then.
The findings were significant because a great number of prior research literatures showed that students' performance went down after switching from the paper-and-pencil testing mode to the computerized testing mode. [9] [10] [11] [12] [13] Based on this study, the SLBT program in the Nursing Department at the first author's university did help nursing students better prepare for their future computerized NCLEX-RN. Therefore, it was worth the investment (cost, man hours, and information technology resources) for the institution to implement the SLBT program in the long term.
Limitations
This internal evaluation, on the one hand, provided valuable, formative evaluation for program improvement to the program managers and institution administrators. On the other hand, the internal evaluation has some disadvantages. For example, the internal evaluators can be less objective during the evaluation process and can have bias to the evaluation results. During evaluation, internal evaluators can get distracted by irrelevant activities of the program and thus cannot give complete attention to the evaluation process. 28 Another limitation came from the data from the first-time NCLEX-RN passing rate. The Nursing Department at the first author's university kept the data from the students who took the NCLEX-RN only within the State of Florida. During the last 6 years, nearly 20% of the nursing graduates took their NCLEX-RN outside the State of Florida; thus, the data analysis could not depict the most accurate picture of first-time passing rate difference.
Recommendations for the Institution
Based on the survey data analysis and discussion, the evaluator prepared the following three recommendations for the Nursing Department and the first author's university:
1. Make sure to select the best possible quality laptops for nursing students if the LIP continues. An important component of the SLBT program was the laptop initiative, and the quality of those laptops matters to students.
The study results revealed the university should select better-quality laptops for entry-level nursing students to purchase. In this study, students' perception of the SLBT program was negatively affected by the poor quality of the laptops they purchased from the university. 2. Reevaluate the current LIP. The administration can have an option of adopting an "open-laptop" initiative where students bring their own devices to take the computerized tests on campus. This, however, may force the university to increase the technology support level as it will be more challenging for technology support personnel to support different brands of laptops with different operating systems. Another motivation to reevaluate the LIP is that, for those nursing students who did not finish the nursing program because of failing grades or personal situations, they ended up bringing home the purchased laptops. Currently, about 20% of the nursing students cannot finish the nursing program, and they become the group of stakeholders who do not benefit from the SLBT program. For many of those students who already have computers at home, those new laptops can be unnecessary expenses that cause them financial burden.
Take measures to further stabilize the campus wireless
Internet network. Many issues reported by the students were related to the university wireless Internet network. Many students had the experience of getting kicked out of their tests because of unstable wireless networks. The Nursing Department can work with the Information Technology Department to further investigate the bandwidth and stability of the university wireless network.
